The progeny of rabbit articular chondrocytes synthesize collagen types I and III and type I trimer, but not type II. Verifications by cyanogen bromide peptide analysis.
The radioactive collagens synthesized by the fourth subculture progeny of rabbit articular chondrocytes were extracted and purified after limited pepsin digestion by neutral and acid salt precipitation. In order to identify the different types of collagen present, denatured collagen chains were fractionated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis on 5% gels, electrophoretically eluted, and cleaved with cyanogen bromide, and the resultant peptides were fractionated by a new sodium dodecyl sulfate electrophoresis system (tris(hydroxymethyl)aminomethane-borate buffer, 15% gels). Comparison of these separate peptide profiles with those from alpha1(I) and alpha1(III) collagen chains permitted the unambiguous identification of these chains in the radioactive collagen synthesized by chondrocytes. Although cartilage slices predominantly synthesized alpha1(II) chains, only alpha1(I) chains were made by cells in fourth subculture. A large fraction of these alpha1(I) chains could not be accounted for by the presence of type I collagen. While in a native, triple-helical conformation, some of these extra alpha1(I) chains were completely separated from type I collagen by their solubility at pH 8.0 in 2.6 M NaCl and therefore identified as [alpha1(I)]3, type I trimer. In addition to type I collagen and type I trimer, these chondrocyte progeny also synthesized type III collagen and two new collagen chains, X and Y. Each collagen type was further characterized by carboxymethylcellulose chromatography and its distribution between the medium and the cell layer. These findings support the idea that cultured chondrocytes assume a collagen phenotype similar to that of their undifferentiated mesenchymal cell precursors.